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1. [bookmark: OLE_LINK5]Introduction
[bookmark: _GoBack]In recent RAN4#94-e meeting, there were open issues on organization of NR PUSCH requirement with 30% throughput test point in the specifications in WF [1] needing to be sloved in RAN4#94bis-e meeting.
This paper will provide our views on these open issues.
2. Discussion
For these open issues, the applicability rule of PUSCH with 30% maximum throughput test point requirments should be disscussed and decided firstly. Then based on the applicability rule of PUSCH with 30% maximum throughput test point requirments, how to define the tables for minimum requirement for PUSCH with 30% maximum throughput test point requirments can be further discussed and decided.
For PUSCH with 30% maximum throughput test piont, the applicability rule for different subcarrier spacings is to only test the lowest supported SCS for each frequency range agreed in RAN4#93. It is resaonable that the applicaiblity rule for different bandwidths is to only test the widest supported channel bandwidth, which is the same as the applicability rule of PUSCH with 70% maximum throughput test point requirments for different bandwidths.
Proposal 1: For PUSCH with 30% maximum throughput test piont, the applicaiblity rule for different bandwidths is to only test the widest supported channel bandwidth.

In TS38.14.1-1, the applicability of PUSCH with 70% maximum throughput test point requirments for different subcarrier spacing and for different bandwidths were defined in TS 38.141-1 [2] shown as follows:
	[bookmark: _Toc29809891]8.1.2.1	Applicability of PUSCH performance requirements
[bookmark: _Toc21100094][bookmark: _Toc29809892]8.1.2.1.1	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, PUSCH requirement tests shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).
[bookmark: _Toc21100095][bookmark: _Toc29809893]8.1.2.1.2	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests shall be done only for the widest supported channel bandwidth. If performance requirement is not specified for this widest supported channel bandwidth, the tests shall be done by using performance requirement for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.



The above applicability of PUSCH peformance requirement was reasonable for PUSCH with 70% maximum throughput test point. But when the PUSCH with 30% maximum throughput test point is introdued as independent pefromance requirement, the above applicability cannot apply to both PUSCH with 70% maximum throughput test point and PUSCH with 30% maximum throughput test point.
The PUSCH requirement in section 8.1.2.1.1 and 8.1.2.1.2 should be divided into PUSCH with 70% maximum throughput test point requirement and PUSCH with 30% maximum throughput test point requirement.
The applicability rule for different subcarrier spacings for NR PUSCH with 30% maximum throughput test point is to only test the lowest supported SCS for each frequency range agreed in RAN4#93, which is different from above applicability rule for different subcarrier spacings for NR PUSCH with 70% maximum throughput test point. The applicability of requirements for different subcarrier spacings needs to be revised to apply to 30% and 70% maximum throughput test point, shown as follows:

[bookmark: _Toc36645276]8.1.2.1	Applicability of PUSCH performance requirements
[bookmark: _Toc36645277]8.1.2.1.1	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, tests for PUSCH with 70% of maximum throughput requirement shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).
Unless otherwise stated, tests for PUSCH with 30% of maximum throughput requirement shall apply only for the lowest subcarrier spacing declared to be supported (see D.14 in table 4.6-1) for each frequency range.

The above applicability of PUSCH with 30% maximum throughput test point requirments for different subcarrier spacings is different from the applicability of PUSCH with 70% maximum throughput test point requirments for different subcarrier spacings. So the applicability of requirements for different channel bandwidths needs to be revised to apply to 30% and 70% maximum throughput test point respectively according to the applicability of requirment for different subcarrier spacing for 30% and 70% maximum throughput test point, shown as follows:

[bookmark: _Toc36645278]8.1.2.1.2	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests for PUSCH with 70% of maximum throughput requirement for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests for PUSCH with 70% of maximum throughput requirement shall be done only for the widest supported channel bandwidth. If performance requirement for PUSCH with 70% of maximum throughput is not specified for this widest supported channel bandwidth, the tests for PUSCH with 70% of maximum throughput requirement shall be done by using performance requirement for PUSCH with 70% of maximum throughput for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
For the lowest subcarrier spacing declared to be supported, the tests for PUSCH with 30% of maximum throughput requirement for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for the lowest subcarrier spacing declared to be supported, the tests for PUSCH with 30% of maximum throughput requirement shall be done only for the widest supported channel bandwidth. If performance requirement for PUSCH with 30% of maximum throughput is not specified for this widest supported channel bandwidth, the tests for PUSCH with 30% of maximum throughput requirement shall be done by using performance requirement for PUSCH with 30% of maximum throughput for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.

Based on above analysis, we propose,
Proposal 2:  Add applicability of PUSCH with 30% maximum throughput test point requirments for different subcarrier spacing and for different bandwidths to TS 38.141-1 /2, and revise current applicability of requirments for different subcarrier spacing and for different bandwidths in TS 38.141-1 /2 for distinguishing between applicability of PUSCH with 30% maximum throughput test point requirments and applicability of PUSCH with 70% maximum throughput test point requirments, shown as following:

8.1.2.1.1	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, tests for PUSCH with 70% of maximum throughput requirement shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).
Unless otherwise stated, tests for PUSCH with 30% of maximum throughput requirement shall apply only for the lowest subcarrier spacing declared to be supported (see D.14 in table 4.6-1) for each frequency range.
8.1.2.1.2	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests for PUSCH with 70% of maximum throughput requirement for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests for PUSCH with 70% of maximum throughput requirement shall be done only for the widest supported channel bandwidth. If performance requirement for PUSCH with 70% of maximum throughput is not specified for this widest supported channel bandwidth, the tests for PUSCH with 70% of maximum throughput requirement shall be done by using performance requirement for PUSCH with 70% of maximum throughput for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
For the lowest subcarrier spacing declared to be supported, the tests for PUSCH with 30% of maximum throughput requirement for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for the lowest subcarrier spacing declared to be supported, the tests for PUSCH with 30% of maximum throughput requirement shall be done only for the widest supported channel bandwidth. If performance requirement for PUSCH with 30% of maximum throughput is not specified for this widest supported channel bandwidth, the tests for PUSCH with 30% of maximum throughput requirement shall be done by using performance requirement for PUSCH with 30% of maximum throughput for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.


According to the email discussions on applicability of channel bandwidth for NR PUSCH requirement with 30% throughput test point in the specifications in the RAN4#94e_#95_NR_perf_enh_Demod email group in RAN4#94-e meeting and the slide 5 regarding channel bandwidth the WF R4-2002397[1] , the three options are summarized  and shown in the following:
Option 1: Add the 30% TP test cases with RBs for the minimum channel bandwidth per SCS (i.e., 25RB for 15kHz SCS, 24RB for 30kHz SCS, 66RB for 60kHz SCS, 32RB for 120kHz SCS, which are agreed in #92bis) to the all tables for CP-OFDM (i.e., Table 8.2.1.2-1 – 8.2.1.2-14, Table 11.2.2.1.2-1 - 11.2.2.1.2-5 in TS 38.104, and corresponding Tables in TS38.141-1/2)
Option 2: Add the 30% TP test cases with RBs for the minimum channel bandwidth per SCS (i.e., 25RB for 15kHz SCS, 24RB for 30kHz SCS, 66RB for 60kHz SCS, 32RB for 120kHz SCS, which are agreed in #92bis) to only tables for the minimum channel bandwidth per SCS for CP-OFDM (i.e., Table 8.2.1.2-1, 8.2.1.2-4, 8.2.1.2-8, 8.2.1.2-11, Table 11.2.2.1.2-1, 11.2.2.1.2-3 in TS 38.104, and corresponding Tables in TS 38.141-1/2)
Option 3:  New table for 30% TP test cases with RBs for the minimum channel bandwidth per SCS for CP-OFDM (i.e., 25RB for 15kHz SCS, 24RB for 30kHz SCS, 66RB for 60kHz SCS, 32RB for 120kHz SCS, which are agreed in #92bis),  the following six new tables need to added in TS 38.104, and corresponding new Tables also need to be added in TS 38.141-1/2. i.e.,
Table 8.2.1.2-15: Minimum requirements for PUSCH with 30% of  maximum throughput, Type A, 5 MHz channel bandwidth, 15 kHz SCS
Table 8.2.1.2-16: Minimum requirements for PUSCH with 30% of maximum throughput, Type A, 10 MHz channel bandwidth, 30 kHz SCS
Table 8.2.1.2-17: Minimum requirements for PUSCH with 30% of maximum throughput, Type B, 5 MHz channel bandwidth, 15 kHz SCS
Table 8.2.1.2-18: Minimum requirements for PUSCH with 30% of maximum throughput, Type B, 10 MHz channel bandwidth, 30 kHz SCS 
Table 11.2.2.1.2-6: Minimum requirements for PUSCH with 30% of maximum throughput, 50 MHz channel bandwidth, 60 kHz SCS 
Table 11.2.2.1.2-7: Minimum requirements for PUSCH with 30% of maximum throughput, 50 MHz channel bandwidth, 120 kHz SCS 
For option 1, given that the 30% TP test cases are specified in all tables with the small PRBs’ FRCs defined for minimum channel bandwidth per SCS, using above proposed applicability of PUSCH with 30% maximum throughput test point for different subcarrier spacings and for different channel bandwidths, the 30% TP test case for the lowest supported subcarrier spacing for  the widest supported channel bandwidth can easily be captured in certain table by searching the channel bandwidth and subcarrier spacing on the table title in all tables listed in specification. This method of option 1 causes that the small PRBs’ FRC for 30% TP test case is different with full PRBs’ FRC for 70% TP test case in certain tables for channel bandwidth is not minimum channel bandwidth per SCS, the test PRBs for the 30% TP test case is specified as partial PRBs centered in channel bandwidth, but the test PRBs for 70% TP test cases in same tables is specified as full bandwidth. So, the different FRCs for 30% and 70% test case indicate that option 1 is not good choice.
For option 2, given that the 30% TP test cases are not specified in the certain tables for channel bandwidth is not minimum channel bandwidth per SCS, for perosns familiar with this specification, using above proposed applicability of PUSCH with 30% maximum throughput test point for different subcarrier spacings and for different channel bandwidths, the 30% TP test case for the lowest supported subcarrier spacing for  the widest supported channel bandwidth can be captured in certain table by searching the channel bandwidth and subcarrier spacing of the tables title only in the tables including 30% TP test case listed in specification. This method of option 2 can cause misunderstandings for perosns unfamiliar with this specification that the 30% throughput test point is not need to be tested for those channel bandwidth, but accturally, the 30% TP test case need to be tested  with small PRBs’ FRCs defined for minimum channel bandwidth per SCS, i.e., if the channel bandwidth is widest supported channel bandwidth, or if the channel bandwidth is the closest channel bandwidth lower than this widest supported bandwidth. Searching 30% TP test case for the lowest supported subcarrier spacing for the widest supported channel bandwidth only in the tables including 30% TP test case listed in specification is more diffcult, because the 30% TP test case is mixed in partial tables and not defined in separate table. So option 2 is not good choice.
For option 3, the 30% TP test cases are specified in the separate tables for minimum channel bandwidth per SCS only for minimum requirements for PUSCH with 30% maximum throughput test point. So, using above proposed applicability of PUSCH with 30% maximum throughput test point for different subcarrier spacings and for different channel bandwidths, the 30% TP test case for the lowest supported subcarrier spacing for  the widest supported channel bandwidth can easily be captured in certain table by searching the channel bandwidth and subcarrier spacing on the table title in all tables for PUSCH with 30% maximum throughput test point listed in specification. So the option 3 is good choie for introducing 30% TP test cases.  Meanwhile, the table title for 70% TP test cases in TS38.104 and TS38.141-1/2 also need to be revised for minimum requirements for PUSCH with 70% maximum throughput test point.

Proposal 3: New table for 30% TP test cases with RBs for the minimum channel bandwidth per SCS for CP-OFDM (i.e., 25RB for 15kHz SCS, 24RB for 30kHz SCS, 66RB for 60kHz SCS, 32RB for 120kHz SCS, which are agreed in #92bis) in TS38.104 and TS38.141-1/2.
Proposal 4: The table title for 70% TP test cases in TS38.104 and TS38.141-1/2 also need to be revised for minimum requirements for PUSCH with 70% maximum throughput test point.

Based on above proposals, the CRs for TS 38.104, TS38.141-1 and TS38.141-2 are provided for approval.

3. Conclusion
In this contribution, we discuss organization of PUSCH requirements with 30% throughput test point in specifications and give our proposals as follows:
Proposal 1: For PUSCH with 30% maximum throughput test piont,,the applicaiblity rule for different bandwidths is only test the widest supported channel bandwidth.
Proposal 2:  Add applicability of PUSCH with 30% maximum throughput test point requirments for different subcarrier spacing and for different bandwidths to TS 38.141-1 /2, and revise current applicability of requirments for different subcarrier spacing and for different bandwidths in TS 38.141-1 /2 for distinguishing between applicability of PUSCH with 30% maximum throughput test point requirments and applicability of PUSCH with 70% maximum throughput test point requirments, shown as following:

8.1.2.1.1	Applicability of requirements for different subcarrier spacings
Unless otherwise stated, tests for PUSCH with 70% of maximum throughput requirement shall apply only for each subcarrier spacing declared to be supported (see D.14 in table 4.6-1).
Unless otherwise stated, tests for PUSCH with 30% of maximum throughput requirement shall apply only for the lowest subcarrier spacing declared to be supported (see D.14 in table 4.6-1) for each frequency range.
8.1.2.1.2	Applicability of requirements for different channel bandwidths
For each subcarrier spacing declared to be supported, the tests for PUSCH with 70% of maximum throughput requirement for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for each subcarrier spacing declared to be supported, the tests for PUSCH with 70% of maximum throughput requirement shall be done only for the widest supported channel bandwidth. If performance requirement for PUSCH with 70% of maximum throughput is not specified for this widest supported channel bandwidth, the tests for PUSCH with 70% of maximum throughput requirement shall be done by using performance requirement for PUSCH with 70% of maximum throughput for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
For the lowest subcarrier spacing declared to be supported, the tests for PUSCH with 30% of maximum throughput requirement for a specific channel bandwidth shall apply only if the BS supports it (see D.14 in table 4.6-1).
Unless otherwise stated, for the lowest subcarrier spacing declared to be supported, the tests for PUSCH with 30% of maximum throughput requirement shall be done only for the widest supported channel bandwidth. If performance requirement for PUSCH with 30% of maximum throughput is not specified for this widest supported channel bandwidth, the tests for PUSCH with 30% of maximum throughput requirement shall be done by using performance requirement for PUSCH with 30% of maximum throughput for the closest channel bandwidth lower than this widest supported bandwidth; the tested PRBs shall then be centered in this widest supported channel bandwidth.
Proposal 3: New table for 30% TP test cases with RBs for the minimum channel bandwidth per SCS for CP-OFDM (i.e., 25RB for 15kHz SCS, 24RB for 30kHz SCS, 66RB for 60kHz SCS, 32RB for 120kHz SCS, which are agreed in #92bis) in TS38.104 and TS38.141-1/2.
Proposal 4: The table title for 70%  TP test cases in TS38.104 and TS38.141-1/2 also need to be revised for minimum requirements for PUSCH with 70% maximum throughput test point.
Based on above proposals, the draft CRs for TS 38.104[5], TS38.141-1[6] and TS38.141-2 [7] are provided for approval.
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